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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 2-3, 10, 16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 2-3, "selected from a group containing " (emphasis added) is indefinite for 
improper use of Markush language. The examiner suggests replacing "selected from a 
group containing" with --selected from the group consisting of-. 

Where applicant acts as his or her own lexicographer to specifically define a term 
of a claim contrary to its ordinary meaning, the written description must clearly redefine 
the claim term and set forth the uncommon definition so as to put one reasonably skilled 
in the art on notice that the applicant intended to so redefine that claim term. Process 
Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 1357, 52 USPQ2d 1029, 1033 (Fed. 
Cir. 1999). The term "cm 3 " (greater than 10 11 cm 3 ) in claims 10 and 16 is used by the 
claim to mean "the density unit of plasma", while the accepted meaning is "the unit of 
volume." The term is indefinite because the specification does not clearly redefine the 
term. The plasma density must have the unit of ion/cm 3 or atom/cm3 (i.e. ion or atom 
per unit of volume). The "cm 3 " is the volume unit. 

Claim Rejections - 35 USC § 102 
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3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-3, 5-8, 13-15 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Donohoe et al. (US 6,890,863). 

Respect to claim 1 , Donohoe discloses a plasma etching a layer of oxide with a 
chamber (chamber 10, inductive plasma source or IPS) comprising: 

supplying a gas mixture containing a fluorocarbon gas and a fluorohydrocarbon 
gas to the chamber (col. 5 lines 50-60); 

igniting high-density plasma within the chamber by coupling RF energy (i.e. RF 
discharge unit) to the gas mixture (col. 7 lines 55-65); 

etching the oxide layer (col. 6 lines 5-1 1 ). 

Respect to claim 2, Donohoe discloses the fluorocarbon gas is selected from the 
group consisting of CF 4 and C4F8 (col. 5 lines 59-62). Respect to claim 3, Donohoe 
discloses the fluorohydrocarbon gas is selected from the group consisting of CHF 3 , 
CH2F2 and CH 3 F (col. 5 lines 57-59). 

Respect to claim 5, Donohoe discloses the step of applying bias power to a 
cathode electrode of 400-800 Watts, preferably from about 500-700 Watts (col. 6 lines 
64-67, within applicant's range of 200-500 watts). Respect to claim 6, Donohoe 
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discloses the step of applying an inductive source power to an antenna of 750-1250 
Watts (col. 6 lines 59-60; within applicant's range of 400 to 1500 Watts). 

Respect to claim 7, Donohoe discloses the chamber pressure is between 10-40 
mtorr (col. 5 lines 65-67, within applicant's range of 4 to 60 mtorr). Respect to claim 8, 
Donohoe disclose substrate support (i.e. pedestal) within the chamber is maintained at 
a temperature between -20 °C to 80 °C (col. 6 lines 53-55, within applicant's range of 0 
°C to 100 °C). 

Respect to claim 13, Donohoe discloses igniting a plasma within the IPS 
chamber by applying a bias power to cathode electrode of about 500 Watts (col. 12 
lines 3-5) and an inductive source power to an inductively coupled antenna (32) of 
about 700 Watts (col. 11 lines 61-64). The limitation of claims 14-15 has been 
discussed above. 

5. Claims 1-5, 7 are rejected under 35 U.S.C. 102(e) as being anticipated by Miller 
et al. (US 6,432,832). 

Respect to claims 1-3, Miller discloses a plasma etching a layer of oxide with a 
chamber comprising: 

supplying a gas mixture containing a fluorocarbon gas (CF 4 ) and a 
fluorohydrocarbon (CHF 3 or CH 2 F 2 ) gas to the chamber (col. 9 lines 57-60); 

igniting high-density plasma within the chamber by coupling RF energy (i.e. RF 
power) to the gas mixture (col. 9 lines 63-67); 

etching the oxide layer. 
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Respect to claim 4, Miller teaches to use 10-70 seem CF 4 and 20-100 seem 
CHF 3 (col. 10 lines 1-10). Miller further teaches that CH2F2 may be interchangeable 
with CHF 3 (col. 9 lines 58-60). Therefore, the examiner interprets that Miller implicitly 
teaches to use CH 2 F 2 at the flow rate of 20-1 00 semm. 

Respect to claim 5, Miller teaches to apply bias power to the bottom electrode 
(i.e. cathode electrode) from 50-300 Watts, preferably 200 Watts (col. 9 lines 65-67, 
within applicant's range). Respect to claim 7, Miller teaches to maintain the pressure 
between 5-70 mtorr (col. 9 lines 60-61, within applicant's range of 4-60 mtorr). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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8. Claim 9 IS rejected under 35 U.S.C. 103(a) as being unpatentable over Miller in 
view of Brask et al. (US 2004/0259324). 

Respect to claim 9, Miller fails to disclose the specific selectivity value of oxide to 
photoresist. Brask teaches to etch oxide to photoresist with a high selectivity using CF 4 
and CH 2 F 2 (paragraph 0075-0076). Brask further disclose selectivity is a result effective 
variable is commonly determined by routine experiment. The process of conducting 
routine experiments so as to produce an expected result is obvious to one of ordinary 
skill in the art. Hence, it would have been obvious to one having ordinary skill in the art, 
at the time of invention, to perform routine experiment to obtain optimal selectivity as an 
expected result. 

9. Claims 10, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Donohoe in view of Ko (US 6,849,557). 

Respect to claim 1 0 and 1 6, Donohoe fails to disclose the specific plasma 
density value. In a semiconductor etching process, Ko teaches to use high-density 
plasma having the density range from 10 12 /cm 3 to 10 13 /cm 3 (col. 4 lines 55-61, read on 
greater than 101 1). It would have been obvious to one having ordinary skill in the art, at 
the time of invention, to modify Donohoe in view of Ko by using high-density plasma 
having a density greater than 10 11 ions/cm 3 because it will enhance the etching rate. 

10. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et 
al. (US 6,432,832). 

Respect to claim 1 1 , Miller fails to explicitly disclose the flow rate ratio of 
CF 4 :CH 2 F 2 of 1 :1 .5. However, Miller clearly teaches the flow rate ratio of CHF 3 and CF4 
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is a result effective variable range from 100% (1:1) to 500% (1 :5) (col. 10 lines 1-15). 
Miller further teaches that CH 2 F 2 may be interchangeable with CHF 3 . Thus, the 
examiner interprets that Miller implicitly teaches the flow rate ratio of CF 4 :CH 2 F2 is a 
result effective variable ranging from 1:1 to 1 :5. The result effective variable is 
commonly determined by routine experiment. The process of conducting routine 
experiments so as to produce an expected result is obvious to one of ordinary skill in 
the art. Hence, it would have been obvious to one having ordinary skill in the art, at the 
time of invention, to perform routine experiment to obtain optimal flow rate ratio as an 
expected result. 

1 1 . Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Donohoe in view of Miller. 

Respect to claim 1 1 , Donohoe fails to explicitly disclose the flow rate ratio of 
CF4:CH 2 F 2 of 1 :1 .5. However, Donohoe clearly teaches to control the flow rate ratio of 
fluorocarbon and hydrofluorocarbon is a result effective variable. Miller clearly teaches 
the flow rate ratio of CHF 3 and CF 4 is a result effective variable range from 100% (1 :1 ) 
to 500% (1 :5) (col. 1 0 lines 1 -1 5). Miller further teaches that CH 2 F 2 may be 
interchangeable with CHF 3 . Thus, the examiner interprets that Miller implicitly teaches 
the flow rate ratio of CF 4 :CH 2 F 2 is a result effective variable ranging from 1:1 to 1 :5 
(within applicant's range). The result effective variable is commonly determined by 
routine experiment. The process of conducting routine experiments so as to produce an 
expected result is obvious to one of ordinary skill in the art. Hence, it would have been 
obvious to one having ordinary skill in the art, at the time of invention, to modify 
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Donohoe in view of Miller to perform routine experiment to obtain optimal flow rate ratio 
as an expected result. 

12a. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller in 
view of Brase et al. (US 2002/0146906). 

12b. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Donohoe in view of Miller and further in view of Brase et al.. 

Respect to claim 9, Donohoe and Miller fail to disclose adjusting the ratio of 
CF 4 :CH 2 F2 controls a selectivity of oxide over photoresist. However, Donohoe and 
Miller teach to use CF 4 , CH 2 F 2 to etch oxide over photoresist layer. Miller further 
teaches CH 2 F 2 may be interchangeable with CHF 3 . Brase teaches to control the 
selectivity of oxide over photoresist by adjusting the flow rate ratio of CF 4j CHF 3 
(paragraph 0036-0041). Since, CH 2 F 2 is interchangeable with CHF 3 , it would have been 
obvious to one having ordinary skill in the art, at the time of invention, to modify 
Donohoe and/or Miller in view Brase by adjusting the flow rate ratio of CF 4 and CH 2 F 2 
because it will enhance the selectivity with respect to the photoresist layer. 
13. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Donohoe in view of Pyun (US 6,238,973). 

Respect to claim 19, Donohoe fails to disclose the gas mixture further comprises 
He0 2 . In an etching process, Pyun teaches to use He0 2 in order to enhance etch 
selectivity (col. 7 lines 25-28). It would have been obvious to one having ordinary skill in 
the art, at the time of invention, to modify Donohoe in view of Pyun by using He0 2 
because it will enhance the etch selectivity. 
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Conclusion 

1 4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh X. Tran whose telephone number is (571 ) 272- 
1469. The examiner can normally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571)272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Binh X. Tran 



